Abstract. Previous determinations of the passband functions were based on the reduced results of the Geneva photometric system as available in the published catalogs. Initially the Geneva system was defined as a natural (i.e. without normalization to zero for a given spectral type) extra-atmospheric system. In some cases, however, we need the reduction coefficients for transformation of colors to the primeval system. In practice, the observations obtained during a night are reduced in two steps: (1) elimination of the atmospheric effects and (2) reduction to the original system to ensure its stability and homogeneity during many decades, even made with different photometric equipment. Since the first years of application of the Geneva photometric system, both devices and reduction procedures have been improved, and it seems preferable to use the passbands derived from recent measurements reduced to outside the atmosphere (the first step only). Then the linear relations can be used to obtain magnitudes and color indices comparable to those in the published catalogs.
INTRODUCTION
The internal accuracy of photoelectric measurements, which give responses R, may reach an accuracy with a relative error of σ/R ?» 0.001, corresponding to σ (mag) = 1.086 σ/R. The reduction procedures should be sufficiently exact to maintain this high accuracy of observations. The data in the Geneva photometric lists (Rufener 1988 , Burki et al. 1996 , now available via Internet: Mermilliod et al. 1996 , these proceedings) has a typical error of ±0.007 mag. This is the result of a very strict policy in the whole chain of acquisition and reduction of the data.
In some projects we need to compare our photometric data with the results obtained from theoretical fluxes, e.g. from Kurucz (1979 Kurucz ( , 1991 model atmospheres. Kurucz (1992 Kurucz ( -1995 is carrying out the huge job of computation of model atmospheres and their synthetic spectra using about 58 000 000 spectral lines and a new approach for convection. Carefully determined passbands are essential for computing the synthetic colors of model atmospheres. The passbands of the Geneva system already have been published by Rufener & Maeder (1971, hereafter RM71) and by Rufener & Nicolet (1988, hereafter RN88) . In the last paper, stellar spectrophotometric flüxes expressed in physical units (Hayes & Latham 1975 , Oke &¿ Gunn 1983 were used to calibrate responses in terms of the photon fluxes. The procedure seems to be quite regular. However, due to some steps in the reduction, distortions in the response functions can appear. The main purpose of this paper is to describe these distortions and to find out a way to avoid them.
where i index is related to the ¿th filter of a given system, Ri is the response (intensity or pulse count), /¿(A) is a transmission function of the ¿th filter, T(A) is a product of the reflectivities of mirrors, the transmittancies of lenses (e.g. Fabry lens) and the sensitivity of the cell, L(A, z) is the atmospheric extinction at the zenith distance z, Φ(Α) is the flux of the star expressed in photon units. The filter transmittance /¿(A) is easy to measure with a monochromator and a photometer. The problem related to atmospheric extinction will be sketched in Section 4. The true problem is to determine 2. PHOTOMETRIC PROCESS The raw response given by a photometer is: the function T(A).
AIMS OF THE GENEVA PHOTOMETRY
Two qualities are considered as crucial in our photometry: accuracy and homogeneity. A corollary to this means stability during long time intervals (>30 years).
The astrophysical interest of such photometry is the possibility to monitor variable stars with small amplitudes, to obtain accurate calibrations from well investigated stars or from fluxes of model atmospheres. For this last purpose a careful determination of
is essential.
The methods used to increase the accuracy are: -all filters of a given denomination (U, B, B\, etc.) come from the same casting, -uniform methods are being hold during observations, -all reductions are carried out at the Geneva Observatory by the same method.
These restrictions make the rythm of data acquisition rather slow and this makes the increase of the Geneva catalog slower.
In this respect, the UBV system is in different situation. Everybody may use his own filters, make observations and data reductions. However, the filters of various observers, their sets of standards and their reduction procedures may be very different. Several hundred of groups observe in UBV, but the coincidence of the results, obtained by different groups, is not obvious.
PHOTOMETRIC REDUCTIONS

4-1. Reduction to outside the Earth's atmosphere
Linear methods (the Bouguer line) are definitely too crude because the filters are heterochromatic and the transparency shows variations with time. A description of these methods is beyond of our subject, and we refer to excellent textbooks describing the improved procedures (see Golay (1974) , Straizys (1977 Straizys ( , 1992 , Sterken & Manfroid (1992) ).
Bandwidth effects, spectral gradient terms in A 2 and other effects play a significant role and must be taken into account. Additionally, some slowly varying factors like the cleanliness of mirrors, state of photometer are not always taken into account and only differential measurements can eliminate (hopefully) effects of this kind.
4-2. Reduction to a set of standards
At the initial stage of the Geneva photometry, it was decided to publish the natural color indices, as obtained after reduction to outside the atmosphere. In view of the long term stability of the photometric equipment, all the subsequent measurements are (directly or indirectly) reduced to this primeval natural system.
In the following years, a number of improvements in instrumentation (linearity of responses, refrigeration, protection against cosmic rays and magnetic fields, pulse counters) and in the reduction methods gave more accurate and homogeneous data. For not completely understood reasons, the fluxes in the broad filters Β and V were found to be too high. Nevertheless, all new measurements have been reduced to this original system. Table 1 Constant terms usually show slight changes from one night to another. But the important point is that the first order coefficients are often significantly different from unity.
Should we replace in future the lists of the Geneva photometric standards? The answer is: No! In this case, confusion would result for users and the benefit of high homogeneity would be lost (except for exceptionally attentive users). Nevertheless, by establishing the synthetic passbands from the normalized color indices (U, V, etc.), RM71 and RN88 have introduced contradictory constraints to the least square problem described in the next section. The shape of T( A) was found to be irregular and difficult to explain from a physical point of view.
ESTABLISHING FUNCTIONS T(A) AND T¡(X)
Let .us recall the relation T¿(Λ) = /¿(Λ) T(A) where /¿(Λ) is the transmission function of the ¿th filter, T(A) is a product of reflectivities of mirrors, transmittancies of lenses (e.g. Fabry lens) and sensitivity of the cell.
If the values of T(X k ) are free for a too large number η of A*, our problem will be undersampled. It would be more advisable to talee a small number η (i.e. 5 to 7) of X k to define and to solve the problem, which gives T k -T(X k ), and then to interpolate judiciously. RN88 use a procedure giving a Τ function satisfying the requirements: T(A) function and its derivative T'(A) are everywhere continuous and T"(A) = T(A) = 0 outside the interval [A m j n ; A max ] and at its boundaries.
Here and hereafter we use an adaption of the SPLINE procedure described in the Numerical Recipes (Press et al. 1988 ) having a "smoothing" property: T"(A) should be continuous except at X k . According to Young (1991) , the behavior of T(A) towards the red is not smooth enough. It is determined by the sensitivity of the cell, a decreasing exponential. Adequate correction has been made in this sense.
To linearize the problem, we defined the U k (A) (k = l,...n) functions where U k (A 7 ) = 1 if j = k and 0 elsewhere; U k is smooth in the sense of the SPLINE procedure. Then η T( A) = ^T*£/*(A). k=l
Integrating the spectra of Oke L· Gunn (1983) with U k and /¿ (given by a monochromator) functions, the photometric fluxes are deduced from the natural magnitudes u, v, b\, 62? v i> 9 using the relations from the left column of Table 1 . On the other hand, we may define a linear least square problem and solve it. 
CONCLUSION
A set of synthetic passbands of the Geneva photometry is in preparation. It will give the natural colors (for the models, for instance) u, ν, h, v i> 9· Before comparing the results of such integrations with real stars from the Geneva photometric lists, a conversion to the standard colors U, V, Βχ, B2, Vx, G is necessary, using the relations given in Table 1 .
Such a procedure may seem more complicated, but it is logical and our first tests show a better coherence, i.e. smaller residuals in the least square solution. Moreover, the shape of the function T(A) (including transmittance of the optics and response of the cell) has no the hump, seen in the previous determinations.
